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ABSTRACT . . . 

This study explored: (1) the opinions of secondary 
and pos.tsecondary faculty on^ what • ought to be included in the 
secondary geometry" curriculum to prepare st'udents' E or selected 
postsecondary cdurses; '(2) the effect of feedback of participants' 
responsesr and (3) the reasons given by the pattici pants to suppDrt 
their judgments. The original sample coQsisted of secondary and 

postsecondary faculty members. The results of the stu^dy^ after two / 
rounds of guestionna iresr indicated that some major iifferencas exist 
between secondary and postsecondary faculty on what ought to be 
included in the secondary geometry curriculum and on the 
justifications used to Support their judgments. (Author/DT) 
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♦Backprqund and Purpose ^ ' ] 

Although curriculum content selection is a difficult problem in 
itself, it is compounded bv cither problems such as ^hp pro])lenis of 
articulation between levels of schooling,. Traditionally, many curr- 
icular decisions are justified on the basis of v/hat a student will ' ' 
need at or what will be expected by 'the next hipvher educational level. 
Assuminpv that the teachers directly responsible for implementing the 
curriculum will, when thev make choices amonj^ content, choose that; 
cont'ent which seems to be the most reasonable f^or whatever comes 
thereafter ^ for the student, it beeves very important in efforts to 
improve the articulation amonp levels of schoplinp to know the beliefs 
of teachers as to X'/hat oupht and ought not to be included In the 
curriculum. 

' Thus this paper reports our efforts to estimate the beliefs of 
secondary and postset:ondary teachers' about the content of hiph school 
geometry. Recent developments in peometry and the current debate as 
to the content and methodology of high scho(^ geometry made it a 
promising topic ojt study. Specifically Xv^e soupht (1) to see if x%^hat 
hip:h school peortietry teachers think ought to be tauf^ht' to prepare 



students for postsecondary schooling (college, university, and occupa- 
tioanl/technical schools) agrees with what postsecondarv faculty think 

7 - ■ 

ought to/be included in hip.h school geometry to prepare the students 
-^or th/^ courses they teach; (2) to see hov^ stable these rej^orted 
beliefs are when- exposed to feedback about. the beliefs of other involved 

/ ■ ■ ' ^ . . 

•groups of teachers: and (3) to compai;e the justifications used for including 
/or excludi'n^g content. ^ - 
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Population 

The intended sample ^" all fron Onondnpa County, New Yoric included 
102 secondary p;eonetry teachers (from 31 schoojs) and 32A postsecondary 
faculty (fron one university, four collep.es, and four technical/ occupa^ 
tional schools) 'who v;ere identified (In a prestudy) as teachinjp; courses 
v;hich require their students to have some knov;ledp;e of secondary r.eometry. 

Deveiopnent *of the Instrument 

A list of fourteen broad topics '(rouj.rhJ.y equivalent to chapter headings) 
and 10^ subtopics was prepared based on a conparison of the three geometry 
textbook's used most widely in Onondaga County, llew York,* (the site of the 
study)-; the !!ew-York State syllabus for jreometry, the syllabi, of Syracuse 
and two suburban school districts, arif^ feedback from a panel, of secondary ^ 
and postsecondary ^acuity. This list was then used to prepare three forms 
of the questionnaire. "Each forn contained all fourteen broad topics on the 
first paf>e, but they differed thereafter in that each forn contained about 
one-third of the subtopics p;rouped under their apfV*bj5Tiate broad topic 
headinr.s. Thus we p;ot responses to all fourteen broad topics and 109 sub- ^ 
topics, but no one respondent had to respond to more than 38 subtopics*; 

Procedure for the Study' 

for the first round of the study, respondents were raodomly piven 
I 

one of three forms of the questionnaire. Subjects were asked to check 
tliose topics and subtopics^which they considered important enbiigh to be 
Included in the hiph school curriculum. Secondary faculty were asked to 
respond on the basis of wliat they thought would help prepare students 
for various postsecondary institutions: postsecondary, on the basis of 
what , they thought students shoul* know before taking the i:'ourses they 



taurht. The questionnaires were coded by school and dcpnrtmcMit' or 
discipline. 

Sixty-five secondary teachers (^)A%) and 99 postsecondary fncuXty 

' . i / 

(3irO responded. Unfortunately, not a single teacher: from the technical/ 

' I ' / 

occupational scliool apreeds to participate in the study. / 

For tliG second round, each subject '^received the^same fo^ij of the 

questionnaire as before. Uowever , added to it was (a) a record of 

that subject's response to each item in the first round, '(b) a record 

of the percentage of positive ^responses by groups such as secondary 

i p/eomotrv teachers, postsecondary niatliematics faculty, ait^. postsecondary 

y 

inpineerinp faculty. (c) an opportunity to chanpe one s previous response, 
l^and (d) a request for the reason for one's original response or, in the 
I case the subject chose to chanpe his response, the reason for" the chanpe 



There were 93 responses to the second round, 35 secondary teachers 

i 

(SAT' of those in round one but only 3A% of' the intended sample) and 

V 

58 postsecondary faculty (59% and 18% respectively). The attrition 
was such that the intended analysis of responses on the subtopics had v 
to be abandoned in nost cases for lack of numbers. This paper only.x 
presents the responses to broad topics. . 

The discussion of the data analyses will use the fqllovjinp abbre-- 
viations: ' 



= secondary geometry faculty 



PF ■ postsepondary faculty (total) 

AR •= architecture faculty iIA = mathen^atics'* faculty 

CK = chemistry faculty PI! = physics,^^aculty 

EM = engineering faculty ^ ^ - 



Findin^.R 

2 

M^c^ip_linj2s^\\ There \jas sij'.nlf leant disa^reenent (p^.OS, 7c ) amonp: 
the five post secondary r.roups (AR, CII, FN. >tA. and PIl) on five (36%) of, 
the fourteen broad topics: introduction to coordinate p:eorietry, solid 
geometry, vectors, non-Euclidean j^eometry, and transformation. Table 1 
summarizes this data. 



' I nsert Table 1 about .^ere . 

■ . * 

I nstitutions : Comparing* .the responses of the university and collej^es 
revealed that there was less disagreement amonf* institutions than within 
institutions. On ofily two broad topics (1A%) was there significant dis- 

^ 

agreement: 'transformation and loci and construction. ' 

Secondary and Postsecondary : There was a substantial difference of 
opinion between secondary geometry teachers (SF) and postsecondary faculty (PF) 
on what ought to be included in hip,h school geometry, with significant 
differences on ten of the fourteen topics(71%). Only elements of geometry, 

( 

methods of arriving at conclusions, introduction to coordinate geometry, » 
and loci and construction were not significantly d^^sagreed upon. Although 
thes^ do indicate significant differences in the proportion of the two 

groups wanting to include ten of the fourteen topics, it is interesting to 

• S 

note that on only three of the ten was there a reversal of direction-that iS', 

the najority of one groun wants t?o include a topic and a majority of the 
other wants to exclude it. SF wanted to. exclude ^solid ..geometry ; vector§.^and 
non-Euclidean geometry. Table 2 sunrarizes these proportional responses. 

' - L ' ' ' 



' Insert Table 2 about here. 



Socomlnjv^ J\'icjLil^tv jy^il PP_g_tjBj?j^on5if^^ SF and rtA differed 

sl^Milf 1 cant Iv on their roflponsea to four (20'/) broad tof^cs: coiij';rueut 
trlnnr.lrs, introduction to coordinate j^eomotrv, vectors, and transformation, 
f'^f these differences, however, in only one case did they disagree on 
direction: SF wanted to exclude transformation vhilA MA did not. 

AR, CA\ and FM unanimously endorsed solid j^eonietry, v;hich SF would 
delete. Vectors dro*w almost no support fron SF (r^Ti) hut was supported fey 



AR, CIl, FA* and PF . Onlv AR wanted to include non-Fuc lidean reometry, 

although a sir.nipicantly larf^er proportion of^ FN favored it tlian SF. 

AR, ClI, F:J, and MA differed significantly in ^^e proportion of their 

?i ' ' ' ■ 

responses to transformation v;hen compared with SF, hut of the four, only 

FX (55;:) ar.reed with SF in rejectinf> it. ' , ^ 

Feedback : The feedback of the responses^ of other participants did 

not produce any discernible pattern of chaiTJ^ in the response to the secon'd 

round questionnaires. About half the subjects (50) made chanp.es, but 

takinf, together the fourteen bi;oad toj^ics and the approximately 36 subtopics 

^ y • - ' / . 

on each of the forms, tJia^^Verage nu\nber of changes wa?? still only. 3. 51 

The most ^tjable topic was ^j^as of plane rep;ions, in response to which no 

one changed his round one choice. ^Tolid gedmetry was least stable, but. only 

percent (5%) chan^d^in that case. * ' 

Stiren gth of ^greem .ent : The absolute difference between the percentage 

1 

who favored inclusion of a topic and the percentage who opposed it was taken- 
as ^a measure of strengt^h of agreement: the latger that number, the stronger 
the agreement. Clearly the strongest disagreements centerecT'^n c>eometric. 
inequalities; loci and construction, solid greometry, transf omiatien , an^ 
vectors with absolute differences of 4C,A8, 32, 10 and 6 respectively. 



\ 

Table 3 summarizes these^responses . j 

Insert Table 3 about hele 



J us 1 1 f j c fi t i OTi yi : SF trndcH to vn^ife rrfinnnn frTr i:i:tVltir. ar rhnn^t^nj* 
;i *rosiH>nso noro oftc'n than Vl\ .-nul FV tendt'il to r(»ly on catcporloH of 
justlf lent ions other than those used by TF. In )',ivi!i|', reasonw for 
InQliullnr. topics, ^-F made comments ahoiit the lop. leal dcvelopnent of 
siih.lect matter, the orpaniTiat Ion of siihject mat tor, the* va.l uaft.€nesf; of 

human o::perlence, pe.dafu">r.^-ca.l consi dt? rat ions , and relevance. Vjjic^h of 

. 2 
^tljrse catev.orles v;as used sir^ilificantlv more by SF titan PF (p<.OS,^), 

V'hen luRtlfyinr excl uslons, SF u\^(^ in t e 1 1 1 J' lb il i t y of the subject 

matter and time factors sip.nlf icantly more, and VV I'l^sed organization 

of subject jnatter sipnif icantlv more. There were kno significant differences 

■ ■ • . • • ■ o . . 

in catep.orl OS nisod bv SF and PF in justifying changed responses. 



Discussion 



uch a 



One must approach su'fh a study as^this with caution. The subjects 
were a self-selected sample of secondary and postsecondary faculty members 
in a sfnr.le county. The attrition rate between the two rounds was so 
high that much of the intended data analysis-had to be abandoned. These and 
other lim.ltations discourare one from doinp more than posinp questions to 
be investip;ated in other research. 



Do faculty and other cjurriculum development groups arrive ^a^ curriculum 
decisions in an explicit anK^atiy^nal manner? What is the relationship 
between what curriculum f^roups say should, be included in the curriculum" when 
specif icallif queried and what they actuallv include' in the curriculum? 

Do the justifications piven represent the rational and true b.-^se for^. 
makinr. curriculum decisions or 'are they ceremonial offerings to an inquirinp 
public? y g • ^ 



ovot\ wliat (MuMit to lu^ t.'Ui^»!^t and .nt nira 1 t'Minnr I tlii*rniij»r of j ii*it 1 f I rnt nrv 
rnt oji^nr 1 us(»<l roMult in l^otti^r ji rt i imi 1 iifr 1 on lu^twrtMi mimu>iuI/u*v and post - 

' \ \ ' ' 

Are K(*Cf)n(larv tcaclirrs typical!^ indnformod about liio oxpoc t at 1 onn of 
postsocondary tcacher.s? 

I^n collcrr faculty reallv expect the ^^.coinctric knowlcdj'.t-' I'n their 
courses tliat tl^ev *r;av thev ilo? 

Would tl^e feecIbacV eleme^'nt he morc^ powerful if reasons were asked 
for in round one and then wore ref^orted as proup data In round two? 




/ 





^ Table 1 

t 

Chl-»t|u(iio nUm foi the Dlffdrancen In Ihn |)«a»loii Inlnchuld tha Hroail'TdpU'ii 
Aninrnj Dlitcl|>lino», Init Itutionn, and fidiicntliiniil i.oveh 



ah,ciu:n, 
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1 










/ ^ I'll. MA 
Broad Toplci (df-4) 


su,occ 

(df-3) 




.Sril'F 
, (dM 






IdM) 


Idf.l) 


Idr-i) 


Elements of (jooinetry (dottnitlon \ 
q( banc termn) ]\] 


1 r t 




,1/ 


.1)3 


.03 




II 1 

. W J 


M'-'thodH ot arriving .U concluiions j 
















(deduction, induction, rtc.) 2J7 


l.ni) 


.()() 


' A}' 


■J) 3 


.01 






ContjruoMt tr|flnqloi 6,g5 


J.H'} 


1 3 . 94 • 


6.37* 


.03 




11? 


. U J 


Coomotnc inequalities " 4.]'; 


],()'), 


/ 4.VJ* 


.92 


.04 


3.05 




11 

1 J 1 


PacaliolufTi 1 -8*19 


4.')3 


10.(13* 


■ 2.06 


.03 


.0', 




'.03'^ 


Ccomotric proportions and 
. aifnilanty > 4/52 


2.]') 


5.2?' 


.02 


.03 


.03 


• ' \ 
.02 


.03 


Clrclus (flrcfl, chorda, auctori, 
















tanqont linos ^ etc.) ^ 2.30 ^ 


' 3.06 


7.7'|* 


.02 


.03 


■ .03 


.02 


.03 


Introduction to coord in.itc gqometry 
















\(slope of line, qraphuvj, etc.)' 11.87*' 


.96 


2.70 


A in* 


.UJ 


.UJ 


.02 


.03 


Loci and construction B.41 


7,fl2*' 


3.5'l' 




.ou 


3.05 


.29 




ftttas ol piano regions . [Lriangles, 
quadr'ilntorah, etc.) « I.32 


3.12 




.02! 


.03 


.03 


.02 


.03 


Solid geometry (definition, area 
and volume of soUda, etc.) I8.8fi» 

Vectors (vector o^rations, use of 
vectors in proving theorems, etc.) 11.93* 


.69 


-28.19* 


1 

1.42' 


9.37* 


10.37* 


30.26* 


3.72 


l.'6l' 


69.29* 


* 

14.94* 


23.36* 


46.05* 


41.59* 


29.88* 


Non-Euclidean geometry (development 
of eUlptif and hyperbolic*^tr'y)19.57* 


.81 


7.66* 


.54 


20.61* 


2.03 


4.07* 


.05 


Transformation (translation, 
reflection, expansion, dtc.) 11. 83* 


11. 01* 


35.06* 


13.63* 


21.72' 


23.91*, 


6. 78* 


2.03 \ 



SF.aecondary faculty; PF-postaecondary faculty; AR.architecturf faculty; CH-chemi.try faculty , 
*S l?"^ "A*™"^*^"^^' f't^^lty, PH.physics faculty, W-LeHoyne College faculty; MR-Marla Reqi 

fa<^lty;OCC.Onondaga|Co«nity College faculty; SUNY-CoUege of Fore.try and Environmental Science faculty 
•SU'Syracuie (Jniveraity faculty. ^' 



'■ ' ' • . ' Table 2 



. ' ' ^Proportions! Rdspondents Choosing to 'Include Broad Geometry 
' ' ^ Topics in the Curriculum 'Broken 6own by Educational 
, Levels, Disciplines'V and Institutions . 



.t 


Broad Topic 


SP' PF' ' AR CH, EN MA PH LM&MR OGC SUNY SU 
(65) (99) (10) (11) [22) (20) (10) (U) (9) (14) (61)^ 




; Elements of .geometry (definition 
















c 


of basic, terms) ' 


.95 






■ '^.^ 






1 

1 


• 07 




'r 


f 2 . .Methods of arriving at conclusions 






1 . < 














. (deduction, induction, etc.)' 


.94 


.96 






■ 1 


.95 .9,0 


1 

It ■ 


.89 


1 .95 




3. Congruent triangles > ^ 


.98 


.76 


.80 


.55 




.80 .90 


.55. 


.56 


,71 .82 


4. Geometric inequSfities ■ 


.83, 


.67 


.80, 


.55 


.86 


.70 .70 


.73 


.44 


•43 .74 


5. Parallelism' 


.97 


.77 


.90 


.55 


.91 


.85 .90 


.55 


.67 


.71 .82 


i. Geometric proportions^ and . 




















. * similarity i 


.98 


.88 


1 


.82 


.95 


.95 ■ ,1 


jl 


■ 1 


-.79 .87 


7. Circles (arcs, chords, sectors, 




















19 tangent lines, etc.) 


.97 


.81 


.90' 


.82 


.95 


.90 .^0 


.73 


.67 


.71 '^85 


.> '8, Introduction to coordinate 












* 








geometry (slope of line, 












lo 1 








graphing, etc,)' 


.98' 


.91 


.70 . 


1 


1- 


.91 


.89 


.8,6 .93 



dumber in parenthesis = n. 



/ ' Table 2 —Continued 



' /'.„ SF PF AR ' CH EN E PH LM&MR OCC SUNY SU 

Broad Topic ^^^^ ^ggj ^22) (20) (10);' (11) (9) (14) (61)^^ 



/ ' 9, Loci and construction .83 .69 .90 .55' .91 .70 .90 .4,5, .44 .57 .7] 

. ' 10. AreaSj-of plane- re^jons ' - , 

' (triangles, quadrilaterals/' , , ' 

W.) ...98 ',85 .90 .91 .95 .85 .90 ..91 .67 .79 .87 

11. Solid geometry (definition, 

area and volume of solids, ' ' 

etc.) " ' , . ■ /•-.4'2 .83 11 T .60 .80 .91' .78 .86 '.84 

' > - ■ ■ , 

12. Vectors (vector operations, /; . , 

use of vectors in proving > -:* 
r- ' theorems,, etc.] ' .06 .74 .70 1 .77 .45 .80 ,64 .57 .71 .79 

• 13. Non^^uclidean geometry , ^ 

'■ ' . (development of elliptJic ^ 
and hyperbolic geometry) ' .'08 .26 .^.70 .27 ,27 0 .10 .27 .22 .36 .25 

14. Transformation (translation, J , 

i , ■ reflection, expansion,: etc.) , ',.15 .64 .90 .91 .45 .60 .40 .73 .22 .50 .74 

i ■ <■ . . ' u- .... 

^ , ^ 



.1+ 



ilumber in parenthesis = n. 



' TABLE 3 ^ 

percentages of Respond-ent.s- Choosing' to Exclude or Include 
Broad Topics .in the. Geometry Curricu^lum 



Broad Tojjics ' (n=164) 



I nc lu de Exc lude 



Absolute 
Difference 



Elements of geometry (definition or 

basic terms) 'f 
iwetlyDds of arriving at conclusions 

\(deduction, induction, etc.) 
Congruent triangles 
Geometric inequalitie.s 
Parallelism 

Geometr ic proportions and 

simil^arity ' 
Circles (arcs, chords^ sectors , 

tangent lines, etc.) 
Introduction to coordinate geometry 

(slope of line, graphing, etc.) 
Loci and construction 
Areas of plane regions (triangles, 

quadrilaterals, 'etci.) 
Solid geometry (definition, area 

and volume of solids, etc .J 
vectors (vector operations, use 

of vectors in proving theorems, etc.) 
Non-Euclidean geometry (development^ 

of elliptic and hyperbolic^ 
, geometry) - / 

Transformation (translation, 

reflection, expansic^n, etc.) 



95 




5 ' 


90 


95 




5 ' 


90 


85 


< 


15 


70- 


7 3 




27 


46 


85 




15 


70. 


92 




8 


84 " 


87 




13 


74 


94 




6 


88 


74 




26 


48- 


90 


I 


10 


80 


66 




34 , 


32 


47 




53 


6 


19 




81 


62 


45 




55 


10 



16 
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